Mutants defective in bacterial chemotaxis show modified protein phosphorylation.
To examine the correlation between CheA phosphorylation and bacterial chemotaxis, cheA mutations leading to defects in chemotaxis were mapped and characterized. Mutant CheA proteins were tested in vitro for phosphorylation and were grouped into four classes: nonphosphorylated, partially phosphorylated, phosphorylated but not dephosphorylated by CheB and CheY, and phosphorylated and dephosphorylated. Nearly all the mutants were found to be defective in an aspect of phosphorylation. Furthermore, the mutant phenotypes were found to cluster in different regions of the cheA gene. We suggest that the CheA protein has three functional domains: one for interaction with CheB and CheY, a second for regulating phosphorylation and controlling the stability of the protein, and a third for receiving input signals regulating CheA activity.